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AUTHORS: Lebkova, N. P. and Yarmonenko, S. P.

TITLE: The time factor in t'l;: radiation-protective effect of local nsphykia of bone morrow

PERIODICAL: Radiobiologiya, v. 2, no. 2, 1962, 304-307

TEXT: This is the continuation of a previous study. Adult mice weighing 18-22 g were irradiated in a special
apparatus which allows automatic application of a tourniquet. A single dosc of 700 r for 40 sec at a rate of
1050 r/min was applied with a PYM-3 (RUM-3) unit. The tourniquet was applied 2 and | min before
irradiation and 10 sec after irradiation. The smallest injuries to bone marrow were observed when the tourni-
quet was applied 2 min before irradiation. In another experiment the mice were irradiated with a single dose
of 7001 (35 r/min). The tourniquet was applied on two legs 5-10 min before irradiation. From one leg it was
removed immediately after irradiation and from the second 20 in later. Some differences in the mitotic index,
chromosomal aberrations and telephases with chromosomal bridges were observed in bone marrow following
postradiation asphyxia, but these are not conclusive. A tourniquet applicd for 2 hours caused degenerative
changes in the bone marrow in both irradiated and non-irradiated animals. There is 1 figure 4 and tables.
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AUTHORS: ngmgzsnznamﬁhjb, Avrunina, G.A., Snashkov, V.5., and
- Govorun, R.D.

TITLE: The oxygen effect in wnole-body irradiation vith
- pigh energy protons

pudIODICAL: Hadiodbiologlya, Ve 2, no. 1, 1962, 125 - 127

TELD: Biological protection and its dependence on the oxygen ef-

fect were studied in mele vhite mice (weight 21 - 23 g) chemically
protected by peritoneal injection of the following 10 — 15 min. be-
yore irradiation: MEA (beta—mercaptoethylamine chlorohydrate), ¢y-
stamine dichlorohydrate, and AET (S, beta-aminoethyliso‘chiouronium
bromide’hydrobromide) 2t 3 mg/mouse, 5—methoxytryptamine chlorohy- V*/
drate at 1.5 mg/mouse, and Serotonin (S—hydroxytryptamine creatin-

ine sulfate) at 1 mg/mouse. gerotonin and S—methoxytryptamine vers
synthesized by H.N., Suvorov, and the remainder by P.Yu. Rachinskiy.
Irradigtion was by proton jumpulse beam (660 mev) at 2 dose rate of

300 - 400 rad/min. from the synchrocyclotron ot the Ob'yedinennyy
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. The oxygen effect in wnole-body - . D268/D302

institut yadernykh igsiedovaniy (Combined Ins

Research). All compounds +tested increased survivel, the averase
1ife in protected snimals peing 8.1 - 16 days with doses

in the range 1,070 - Ty ad as against 5.9 - 8.7 days for unpro-

tected with 1,070 - 1,360 rad. Reduction in the pioilogical erffecs

can be attribu X tion in ionizing density in relation to

the acceleration of high energy protons. inere was en increase in

H202 yield in vater jrrzdiated with accelerated protons narticular- /X/
8

1y at 1.8 ~ 7 liev, which can be interpreted as an jndirect indice- '
tion of the oxygen effect appearing in proportion to particle acce-
teration. Since the oxysen effect increasSes under the action of
nigh energy protons, it was thought that radiation sickness could
_be alleviated by preparations in wihich the oxyren effect plays 2
pajor role in the mechanlsn of radioprotection, and this was COn~
firmed experimentally bJ local bone marrowv espnyxia in aice irradi-
ated with protons (660 mev 2%t 1,300 rad. shere ecre 2 figures ani
10 references: 0 goviev-bloc &nd 4 non-Soviet-bloc. wne references
to the English-language publications read as follows: .1, Patse,
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JoV. Clarck, H.H. Vogel, Froe. Soc. ‘Exptl. Biol. ang lMed., 82,
1953; H.M. Patt, R.L. Straube, Radiation Res., 1, 226, 1954; A,
Forsberg, Acta radiol., 41, 56, 1954; Pp. Bonet-laury, Disc. Faradezy
Soc., 12, 71, 1952,

189,

ASSOCIATION: Institut gigiyeny truda i profzabolevaniy A3 SSSR,
. : loscow (Institute for Vork Hygiene and Occupational
Diseases, ANS USSR, Moscow) :

1/’//
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© AGTHORS: gurlyandskayds E. Bey Avruning, G..hes Ponomarc¥iy V. Ly

ﬁgﬂg:nvn,_ﬂ. Tes fanovekayty 7. T,y aod Yarmonenkos s. P.
TITLE: ~ Relative piological efficiency (raE) of 660 Mav protond
PERKODICAL:' Akademiyn nnuk SSSH. poklady, V- 142, no. 3, 1962, 102-109

TEXT efficiency of 660 Hev proto in the 6 @
synchrod f the ny} {pstitut yo 9 ovaniy
{Joint Ins i h$ ’
compared with
jrradiated with
The interdependence
on the hematopoiatic 8y imilar 1 tut ne
relavant RBE was much lower. Irradintiond with of 569 rad
and x-rny donon of 400 rod ahich are about squal 8 lethnl affact
' ¢nd, homavoly uignificuntly diftarent aftaraffecto. The ponado
4 to be the moot panolitive orgun Bhe 1) The cancerogenic effont
0 Mev proton? wag equal. ol gomeshat atronger ¥hon that of x-rayd-
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The poasibility of incrensing the padioresiotonoe {n animaln by radiation
blockers wnld prtulied. f-mercap 2 bh) -drcch]nrhln, hydro-
wromide of &yp-nmino othyl jnothiou mida, and aerotonin creatinine
gulfate ginlded poattive reaults. : bnbly due to tue rednaed
jonization denoity of 660 Mov protond. Tpeir low RBE muJ result from ihe
pulse character af the proton boam, +he hich doae tntenniby, Al perhing
alpo. from the reduction of the linenr-energy €Xpe ¢ nith fncreasing VJ/
parsicle energy. Tnio problem hod ptill to : The RBE of
ditforent radintiony ghould he dotailed us to stemn

and different perioda nfier irradintton. V. p. Dzholepov and - i
Komochkoy aré thanked for anatotance and advice. There are A fipures, !
table, and 9 referencea’ LY gnaviatl and 4 non-ﬂnvtﬂt.~ The four raforonced

to Engl\uh-lnngungu publlcnllonn yoad an followas J. B Gtorer, . 9
flarris et al.y fadintion, Rede, 6, Go. 2, 108 {1951} Re Ghys, Inters.

3. Rad. Biols, 2, Ho. 4, 599 {1960)3 . 7. . Clarck, Ite i

Vogel, Proc. Soces EXPe piol. and Made, %i, 1, 189 (1955)1 He M. Fatt,

R. L. Struube,_nddiutlon Rosey 1o 22 22 (1954)- :
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ASSOCTATION:. Institut gigiyeny truda § profznbolevanty Akndenit
meditoinakikh nauk G358 (Inntitute of Tndustrisl Hyplene
and Occupationnl Dinenoes of the Acndemy of Modienl Selencen

YSSR)

PRESENTED ¢ July 24, 1963, by 1, I, Shma)tganzen, Acadenioinn
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. ACCESSION NR: ATHOM2722 $/0000/63/000/000/0510/0514

: f’»Iﬁ.UTHOR: Jarmonenkg, . S.. P, i Kurlyandskaya, E. B.: Avrunina, G. A.; Gaydova, Ye.S.;
_.Govorun, R. D.; Orlyanskaya, R. L.; Paly*ga, G. F.; Ponomareva, V. L.j Fedorove,
~! ¥. X.; Shmakova, N. L. : .

E‘f;Tiﬁiggff?cactionsato radiation an’ chemical protection of animalo subjected to
- ' .the cffects of high-energy protons

' SOURCE: Konferentsiya po aviatsiomnoy i kosmicheekoy meditsine, 1963. -
! Aviatsionnaya i kosmicheskaya meditsina (Aviation and space medicine); materialy®
;:konferentsii. Moscow, 1963, 510-51%

TOPIC TAGS: corpuscular radiation, high energy proton, syrchrocyclotron, gamma
1 ray, radiation effect, radioprotective agent, RBE :

. ABSTRACT: Experiments were performed to determine the immediate and the delayed
offects of high-energy protons and their RBE on animal organicmas. High-energy _
y: protons of 660 Mev were generatod on a synorocyclotron. Comparative testa using
{ gamma rays from a Co60 séurce were used in establishing the RBE. Nonpure strain ;
mice and rats were used, in addition to mice of the BALB and C-57B1 strains. :
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1" A1l materials were subjected to statistical analysis. In comparative experiments.
.|+ performed on rats gubjected to a dose of 500 rad, the degree of injury to hemo= .
| poietic organs by protons was considerably less than injury caused by gamma -

| radiation. The depression of hemopoiesis in the bone marrow and the splecns of

;! animals irradiated by protons was less profound and less prolonged, and regenera-

{. tive processes began earlier than in injuries produced by produced by gamma rays.

{+ This difference of effect was particularly clear in the dynamics of the peripheral

:'{. blood. After exposure to gamma irradiation, a profound and prolonged ancmia

.| .. developed, accompanied by a 1oss of 4h% of the erythrocytes and 51% of the hemo- .

1" globin. An equivalent dose of protons caused only insignificant lowerdng of these

14 indices. Similar effects were observed in the white blood corpuscles, particularly

i/l " in respect to neutrophiles. 'The resulis obtained confirm that the condition of :

-t peripheral blood does not reflect the true depth of radiation damage to hemopoiesis.

:1 In experiments with white mice, a study was made of early destructive changes f

; - in the brain marrow, the dynamics of mitotic activity, and the kinetics of cells | -

> with chromosomal injuries. Exposure to protons induced typical radiation de-

. generation of cells of the bone marrow, a slowing down of mitotic activity, and ; -
injuries to the chromosomes. A strong linear relationship of injury-to-dose was'
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* \CCESSION NR: ATHOL2722 ,
, / : ,
observed in all tﬁree indices within the 250--1000.rad range. Exposure to
. equivalent doses jof gamma rays produced more pronounced changes, jndicating that .
. the RBE of protons is equivalent to 0.5--0.7. Preliminary administration of radio=- -
" protective agents -- AET (S.fa-aminoethylisothioronium). MEA (mercnptocthylamine). 1
i and 5—MOT(5-methoxytryptaminc) -- diminished the aumber of degenerating and aber-
- rant cells in the bone marrov in 1} effect of the indicated drugs
., on survival. . The most effective appeared to be a combination of MEA and 5-MOT, % '
" whose use assured the survival of 50% of the mice when irradiated by doses of 1900 :
rad. ' If jrradiation 18 fractionated, the protective effect of the drugs is re- G
duced' sharply, or it disappoars altogether. In experiments on male mice of the -~
BALB strain subjected to doses of 500 and 700 rad, revorsible changes were observ=.. "
- ed in the weight of testicles. The change of weight and jts subsequent recovery .
. was due to the death and the subsequent regeneration of germ cells, Protons have
‘a typical: sterilizing offect on the genitalia, but their RBE, in comparison ;
' with gamma rays, lies between 0.6 and 0.7. The use of antiradiation drugs
" aid not prevent the sterilizing ac

soportion to the

tion of protons, but it caused a somewhat smaller ..

. 1oss of weight of the testicles and produced a shorter period of sterility. White,

male mice which had been protected by AET, MEA, 5-M0T, and cystamine from the

ofﬁectsfof proton doses of 1300—-1600 rad recovered their,generative functions -
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. almost completely four to seven months after irradiation. The development of :
" the first generation of 290 mice obtained by crossing the protected and irradiated.
males with intact females took place without visible somatic injuries. The
. relative effectiveness of protons and gamma rays in causing somatic mutations
'was studied on livers of white rats who were subjected to doses of 150 rad. Re-
. generation of the liver was induced by removing the large left and the front .

- ! right lobes of the liver. The operation was performed 24 hours after irradiation.
. The énimals were killed 30 hours after the operation, i. e., during the first wave.
. of the increase of mitotic activity. Control animals had 6.9% of aberrant cells, !
‘ while after irradiation by protons and gamma rays, the number of aberrant cells
'was 20% and 25%, respectively. This indicates that the RBE of protons in respect
. to somatic mutations is around O.7. New data were obtained on the blastomogenic {
i effect of protons. t of 85 irradiated rats, tumors were found in 39. Twenty-

.+ ¥ive of them had multiple ‘tumors in various locations. In experiments on non-

- pure strain white mice, it was possible to show that antiradiation druge, while |
- increasing the ratio resistance of the animals, do not prevent subsequent develop=
ment of new growth. Out of 65 irradiated mico who died at various periods o
"after expooure to protons in doses from 1300 to 1500 rad (after having previoualy
. received antiradiation protection), fourteen had leucosis and four had sarcoma.

Card  4/5
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" tdon of Y ~rays of Cu

.- and subsequent rewenarative processes i.."l the bone DATTOW of mice, subjec’oed to the
total irwadiation with 660 Msv protons in 800-1000 rad doses. The irradiation with
protons causad in mics typical radiation induced degeneration of bone marrow cells
and suppreasion of mitotic activity, The degree of these effects dependsd on the ab-
gorbzd dcsse The toba% biological effect of 660 Mev protons with respest fo the ac-
in equal absorbed doses (800 rad), judging from the number
of degenerstive cells in the bons mawmw in the period of the first 24 howrs com~
prigses on the average 0.3. The authors express their gratitude to I. M. Shapiro for
.consultabion zmd ald in methods in the course of experimentation. ‘I'he”e are 3

tables, —
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" ACCESSION NR:- API003935 5 /0205 /63 /003 /001 /0576/0581 Slp

vAtfmm':_?‘rmménko, g, By vanov, Ve Mo oo 5),; E
» th high-energy proons and

: %Tmm:i—faeﬁr'oducﬂm;abﬂiﬁ‘gf;‘ mice irralieted

7 treated with chiemical yrotectors e
| goRCE: Radioblologiya, Ve 3, 10« 4, 1963, 576-561 !
- MOPTC TAGS: proton Lrredfation, cysteamin hydrochloxide, eybtamine nydrochloride, .
i AET, 5-methogytryptemine, hydroxylesine, rodioprotector, reproductive ability :

1 ABSTRACT: The reproductive ebility of irradisicd male nice wes studied by sub-
jectinz them to total-body irredietion with & collimated mroton besm of €60 Mev
' from e synchrocyclotron at the Ob'yedinemay*y institut yaderny¥kh issledoveniy

(Jolnt Institute of Nuclear Resserch). The animals were given intraperitoneal
injections of the following protectors: 150 mg/kg cysteenine hydrochloride 5
——40-10-min before exposure,. 150 =g /kg cystandne hydrochloride 20 min before ex-
. posure, 150 ng/kg AET 5 to 10 min before expoaure, 75 ng/ks S-wethoxytryptexine
" hydrochloride 20 min before exposura, end 60 mz/kg hydrogylemine 5 to 10 min
6 montha, 26 male mice were mated with 78 4intact femnles

-t pefore exposwre. After O ated
.2 %o ) manths old (three females for each male_). The reproductive sbility of

et iCard L2 e e : e :
R R R B T o o R e o . .
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the mice wes determined by the mumber of pregnent females, end the number end
development of the offspring, Of 70 females, 18 became pregnent (625) and gave
~ birth to 287 young. The reproductive ability of mala mice treated with redio-
protectors before exposure to protons of 660 Mev in doses of 1300 to 1900 red
wes fully recovered in L4 to 7 months after irraddation, The most effective pro-
tector vas S~methoxytryptemine, elone or in combination with cysteamine; less
effective were AET and hydroxylemine, or e combination of both compounds. How- :
ever, it is possible that the epparent edventege of some preperations over others ;
15 due %0 naturel varistions, Since the regeneration of spermatogenesis occcurred
i four months after 4rradistion with 1900 rad, the sterilizing effect of protons :
i does not differ markedly from that of x-reys or Y-rays. It is quite significent |
i that the development of the first-generation progeny from irrediated mele mice
| “protected ageinst the action of protons was pormel. Orig, art., haa: 3 tebles, !
ASSOCIATION: Institut gigiyeny* truda 1 profzeboleveniy, AMIN S38R, Moscow

'} (Tnstitute of Industrisl Hyglene and Occupationel Disesses, A SSSR)

' BURMITTED: 31Jul63 - DATE ACQ: 15hug63 ENCL: 00

‘suB cooe: AM KO REFSOV: 007 . ommEER: 008 |
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 ACCESSION NR:  AP3002859 } ﬁ vs/oe41/63/ooa/oo6/?§7éoo4e

_»Yermonenko, S. P, ;{‘5

s : = Analysis: of the effect of- redioprotective agents-from the standpoint of
‘.=.thei_r_’practicel. use - R R ' '7 '

 Meditsinskeye rediologlys, V. By 1o, 6, 1963, 3242

TOPIC TAGS: redioprotective agerfté;"'Ejfstaniiﬁe'“dimdrochlotide;-'AET bromidee — - - oy
hydrobromide, . S=methoxytryptamine hydrochloride, mercemine ‘hydrochloride,.
redioprotector/radietion dose ratios, frectlonal irradiation .

" ABSTRACT: ‘A study was made of the relation between the dose of entiredietion -
drugs (cystenine dihydrochloride, AET bromide-hydrobromide, S-methoxytryptemine

_hydrochloride, and mercamine hydrochloride, the last two given both singly and
together), rodiation dosege, and protective effects, White mice were irrediated
vith Gemma rays from & Co sup 60 rediation source at a dose rate of 57 r/min.

“Since ionizing rediation effects gre cumulative, the study was conducted with
repested sublethal doses until & cumilstive lethal dose was reached, Survival
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,. srious amounts-of-ralioprotective agents vere then
11 Tetss of controls: 1r:adiQ@@t@¢,theim:,¢9§@t§m

2 O oorotectors, Three test serles weremde using =

adia'ciontddse?ratiw.f—.vInﬁ:he:'m_s},g’g‘ggidmssggjg o '
ediations toteling 1400 r, v
‘dogés only-and. the - .
wrg cut from eight to two
-of ~450-r: éach-or-one: ~of- Bt e third geries co {1ated of four
: itetic ' 1g-1100-T i s-thivd_strength-drv, doses, It wes. . _
“ciaicluded fr ger ' pe-used-agalnst ———— ﬁ
yectionated irr 8, No-diréct numerical——— =
: rrelations were found -to-exis ‘drug dose, ation dose, and '
" iche effectiveneas of the protective egent, It Wwas found that fractionation of the
total redistion dose, of 1tself, reduces the effactiveness of redivprotectors.
similteneous reduction of redistion (to one-fourth lethal dose) end drug (to one-
third optimal dosn) dosage cauged the protective effect tC digappear, The
- author reviews Scviet and non-Soviet 1iterature on chemicel redioprotectors end
" 4heir practicel qpplication. “Oorig. art. hes:. 3 tebles.
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TITLE: Analysis of the action pechanism of antiradiation apgents
during their application (Protective action of rectally administerad

prep arations)
 SOURCE: Meditsinskaya cadiologlya, Ve 9, TO¢ 3, 1964, 66-70

TOPIC TAGS: antiradiation agent, ercamine, 5"'mcr:hoxy:ryptamine,
AET . '
. 13
ABSTRACT: The toxicity and proccctive effect of percanine, 37
mcthoxy:ryptaminc, and AET wexe scudied in experiments wich
white male mice exposed €O total-body y-irradiation from a
CUBE-800 apparxatus with 900 rad at 241 rad/min. The antiradiacion
agents weTre jatroduced in:raperitoncally, orally, oY rectally
- 30 min before jrradiation. The toxic effect produced by Tect.. -
adminiétra:ioﬂof all t'hrec preparncions was lower thar that ol
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the intraperitoneal administration. Yercamine (150 mp/kg) produced

-no radioprotective effect when introduced orally, intraperitoneal

administration produced a marked protective effect, rectal adminis~
tration produced a similar effect only when larger doses

(450—600 mz/kg) were used. Rectal administration of S-methoxy-~
tryptamine exerted a marked radioprotective cffect on the test
animals. A dose of 150 mg/kg resulted in 66.7% survival, a dose

of 300 mg/kp, in 83.3%. Rectal administration of mercamine

(150 mg/kg) produced 10% survival; wicth 300 mg/kg mercamine, all
test mice died. AET had hardly any radioprotective effect when in-
troduced,rectally. The protective effect of combined intraperi-
toneal administration of mercamine and S5-methoxytryptamine

(150 + .75 mg/kg) resulted in 95% survival, The same dose intro-

duced rectally resulted in 50% survival, Orig, art., has: 3 cables.
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"+ lwhen cells were removed for examination, The mitotic index was determined in

- | controls and the animals of .the first lot. Following stimulation of liver cell
: division by removing part of the liver the animals were sacrificed. The mitotic

' | index, number of damaged chromosomes and extent of damage vere determined. Results:
.. lare figured. The mitotic index of the second lot did not differ much from con=- |
N ' . [trols. The lower the dose, the lower vas the percentage of cells with chromosome
i |aberrationss This offect increased vith time; after 6 months hardly um} difference:
-1 | from controls vas obperved, This was apparently due to repuir of chromosome !
“{injurles in the resting cells (60% with one injured chromosome, 4of with 2 or i
‘'more)s On the bosis of observations it was calculated that vith time the number !
of repaired cells tends to reach 100%. This finding is supported by the absence |
of cells with 2 or more acentric fragments and bridges upon longer exposurs. The
concepts on the cumulative effects of exposure may thus have to be re-examined.
Such sumary effects may weaken or fall to appear with very low doses. It appears
that the determinant factor in these tests vas the low dose rather than prolonged .
exposure, It may thus be possible to regulate chronoe irradiation without recourse
to observations from a singls irradiation. Orig. art. hast 2 tables and 2 figures.
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in connection with the problem of the REE of

! TITIE: Antiradiatlon rot,ectio
o rahatioﬁfﬁﬁﬁﬁﬁaﬁons

| SOURCE: - AN SSSR. Otdeleniye biologicheskikh nauk.
biologil, ve h, 1965, 139-164

Problemy kosmicheskoy

i TOPIC TAGS. ‘ionizing radiation, REE, linear energy transfer, radiation protertion, ,
' x ray irradiation, gamma irradiation, experiment animal,- rat, mouse, cell
physiology, fungus, radiation dosimetry, antiradla’cion drug

L ABSTRACT: In this review article, the authors present the results of 74 Soviet.
i ‘and 50 Western studies in tabular and graphic form. Some of the Soviet
o ’_results are presented in the following figures and tables. ;
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" o
:Table 1. The RBE of radiations of low specific ioni?ation (linear R
—....energy transfer (LET) in kev.per-1 micron of. passage) - B

Standard Radiation 'Comﬁa;ed Radiation
Type LET _ {Type J LET RBE

Recorded Effecér

- {Death of yeast
jcells

‘X-rays

200 kv

|x~rays

J22 mev

particles

2 | o85] |

'lSame as above,s
1hgploid strain

X~vays
180 kv

--{gamma rays

Co-60

0.3

0.76

Same as above,
diploid strain

X-rays
180 kv

gamma rayse
Co~60

0.3

0.84

’Chromosomal,aberrations
in a human cell culture

t;f various cellular
hages

x-rays
180 kv

gamma rays
Co~60

0.3

-0,¢6

0,174

&ts,. LD 50/30

| x~rays

" |gamma

Co~50

Gard 2/15

1.0
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- Table 1., The RBE of radiations o low aueciﬁc ioniza-
tion é%iﬁ?er gn3rpv tr@pafer ?IET in kev per 1 micron of

WRabbi*a, LD 100/30 ‘X=-rays 3.0 |ganma rays | 0,3 5=

- o180 kv o leemg0 | L1
Dogs, LD 100/30 x~rays 3.0. |gamma rays | 0.3 | 1.3

. 180 kv Co-60 1.6

Doge, LD 50/30 . x-rays - | 3.0 |gawmma cays | 0.3 .5
,' 180 kv | - [Co=60 o | o |-

_ htomosomal abertatious X~rays . 3.0 [gamma ravs | 0.3 0.7
~jfin _rat liver cells ’ 180 kv Lo-60 :

- [ et oo

- Table 2. Dependence of RBE on’the‘héidnésé of radiation
and species of ‘animal

Animal __MLD 100/30 | RBE of co60]
: X-rays, 180 kv | gamma rays, Co-60 pamma rays

~ Mice 700 1 gsg . 0.82
v‘RatsA” '.h_H'».850 . 750 1.13
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B Table 3. The RBE of high-energy particles (LET in Kev/micron}
S . ) ;
Recorded Effect " §randard Radiation | Compared Radiatiom ?
- : Type LET _ _iType , . JLET bonpg :
Ipeath of yeast 1 x-rays 2.9 deutrons 0.9 | 1.0 . ?
cells ' 200 kv 190 Mev . : :
Same as above, X~rays ~§§0 protons, 0.3~} 0.76 ; ;
haploid strain 180 kv . 130-660 Mev 10.7 N
Same as above gamma rays! 0.3 protons 130-0.3-1 1.0 i ;
T o co=R9 o o 660 Meve 0.7 oo
: Same as ‘above, " | gama rays! 0.3 = | protons 0.37171;0 ST T
diploid strain. Co~69 g .- .| 660 Mey . Voo
Sex determined . “x-rays  { vrotons 0.3 i 1.0 7
recessive mutations ’ 180 kv .} 3.0 - ] 660 Mev : :
-4 |in_fruit flies : a ST
QL Mice, LD 50/30 , X-rays 3.0 protons 0.3 10,7%
L S A bl : 180 kv 1660 Mev s
S . |same as abave ] =x-rays 3.0 protons 0.3 | 0.67 |,
R I 1180 kv 1660 vev |
| card 125 I |

L SRS =
TR
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-1 ACC NR: . meooaaz,e' . gable 3. The , REE of high—energy particles (cont.)
Same as above . gamma rays | 0.3 ‘protons 0.3 1'0.9
Co-60 660 Mev

Same as above gamma rays 0.3 | protons }.3
Co-60 660 Mev
Same as above : “gamma rays | 0.3 protons .17
o SO ) Co-60 -1 130 Mev

Same as above - . .gemma _xays 0.3 _protons .7
B ) ' -1 (o~60 . 126 Mev
pDeath of mice X~rays 3.0 —Iﬁprotons .3
) 1 180 kv } 660 Mev i
ftsice, LD 50/30 x~rays . | protons 0.3
180 kv ' 660 Mev
-.{{Same as above ) gamma rays . : i protons 0.3
: ’ Co-60 ' 510 Mev
Same as above . gamma rays protons 0.4
- Co-60 ) ! 240 Mev )
iSame as above gamma rays ! protons
— o : Co-60 l 126 Mev
jDeath of rats = . X~1ays - | protons
‘jdue to fractiom- . 189 kv : 510 kv
ized radiation R B -

Card 5/1)
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: 'Table 3

The RBE of high-energy particles (cont )

§ .
1
Death of dogs . “gammra rays 1.3 i nrotons 5 ISR vi>-v
from a single €o-60 § 310 and 240 0.4 o ]
irradiation _ i Nev :
iSame as above X-Tays 3.0 protons _ 0.7 |1.0 ., :
i+ 1180 kv 126 ¥ev ™ | b
Death of dogs _ X-rays 3.0 1 protons 0.3 |1.0 - :
due to fractionized 180 kv 1 510 Mev ' ;
irradiation : ' i
Rats, state of _ X-rays 3.0 protons I PN, i
- |marrow and blood - -~ - | 180 kv : 660 Mev :
"|Rabbits, hematOIOgical‘“* *x-raysréﬂ~L13 0 —_{protons__--3.0- ]41.0 i
ishifts "} 180° kv.~”~“ --1-480- Hev~“~i g L “¥‘
mice, bone marrow gamma rays |0.3 protons 0.3 } 0.9 Lo
cell degeneration Co-60-. ; - 1660 Mev . R
mice, chromosomal ) ‘gamma rays |0.3 protons 0.3 | 0.9%.. b
aberrations’ in bone. -~ Co-60 - - 660 Mev - L

‘Imarrow cells

Card 6/15 .
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L 125166 ‘ e Q
KCC MR: AT60038h9 “rable 3. The REE_of mgg-enery pgrmcles (cont. )
rats, chromoso'maL [ gamma Tays 0.2 protons 0.3 |w0.9%
aberrations ian . Co~6C 660 Mev
jiver cells o L
{mice, chromosomal x-rays 3.0 protons 0.7 | 0.67
aberrations in the - 180 kv 126 Mev
corneal’ epithelium - gamma rays 0.3 protons 0.3 0.9*
Co-60 .. 1660 Hev I
—ice, decreased weight gamma Tays 0.3 protons 0.3 | 0.8
of testes ‘ Co-60 660 Mev
“Imice, decreased weight x-rays 3.0 protons 0.3 | 0.6%
of testes and dominanc 180 kv 660 Mev
. -|1ethaldity : gamma rays 0.3 protons 0.3 | 0.85%
: Co-60 : 660 Mev
. |rats, decreased weighr X-rays 3.0 protons 0.3 | 1.0%
1of testes 180 kv ' 660 Mev
: aame ag above- gamma rays 0.3 protons 0.3 | 0.8
3 Co-60 660 Mev
. Tats, male dominant x-Yays 3.0 -~ | protons 0.3 { 0.7
| 1othality 180 kv - {510 Mev n
e ' Cous ?::

making'

BEE o ’ .
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' Table 4. Viability of rats,exposed to proton irradiation ;
‘ according to different Soviet researchers ' i

Proton enerxgy,

Indices ! Dose, rad ‘

LD 50/30 . : :
LD 100/30 - - 830, 430-550(: .

" -Card 8/15
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" Table 5.  Determination of the constant K for different

radiatianAQ£;lowAspgg;£1c ionization

{tonizing Radiation | LD 100/30, rad LD 100/4, rad LD 100/4
Ba : ‘ : LD 100/30

- J.; —— N
60 Mev protons - - 950-1000 1350-1450 1.4

7 Co~60'gamma rays |- 7850-900' B 1200-1300 - - L.4

" 700-750 | - 1100-1300 | L7 |

=
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Table 6. Comparative radioprotective effect of some agents
during radiations of low specific ionization*

x-rays, 180 kv gamma rays,Co-60 660 Mev protons,l

i Protectors, 670-720 rad * |+ 810—1100 rad - { 950-1100 rad

how a’dministgred '

no. % no.. %4 | no. - %
mice | viability mice.| viability mice | viability
“{control STl 200 R L ey 140 V2 b
mercamine . v '
chlorhydrate, I , . g

150 _mg/kg ) 40 60 50 70 70 60
rystamine - - R B . : ,
|dichlorhydrate, - - o RE
150 mg/kg 30 4 46 . 1. 30 30 46 "~ 95
AET dihydro~ ‘ S )

bromide, |
150 mg/kg‘

30 | ‘ 68 85
40 L 60 81

Cnrd 10/15

s PR A

P N 2 Dol !’t"ﬂw"':‘ﬁ"’j’y‘.vwl i
. b3 R o
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G i Table 6. Comparative radioprm o rlve cffect of some agents .
i . S during radiations of low speci€ig lonization* (cont.;. o
b '1 oo “X-rays, 180kv' | gamma rays,Co-60 660 Mev protons, -
'”Mizf‘“‘ Protectors;- - .}.-670-720 xad___ _810‘,110_0_:‘!,6, ; ,,_9,5,0_—17100 :ad e
how adminiscered o, | 7 0. s | no v %
: ‘|mice | viability | mice | viability | mice _viability '
"{1-cysteine chlor- ' I -
_ {hydrate, - f . ; e ‘
1150 mg/kg - -f20 4 70 - b 67 15 73 I
-{2-aminothiazoline - R, : . : :
" Ibromhydrate, ) : : :
21150 mg/kp . : - 35 o - - 15 60 "
, 3-aminothiosul- I o T
" |phuric_acid,’ IR R R AR R B : =
250 mg/kg - S0} S0 e e s 27 e
5-hydroxytryp- 180 50 40 60 54 43 S
|tamide creatinine § | ' I 30 43
~|sulphate, 75 mg/kg| .- 3 : 30 50 ;
-~ 5~methoxytryp~+ | 20~ ;§§A65.« 1C.£Z2O’,foifhs";l;fijﬁﬁ9j; o A8
{tamine. chlorhy-- 40 90 =20 75 | 30 -0 RO T T
{drate, 50 mg/kg ~ 175 68 . 40 70 30 Ty
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Comparative radioprotective effect of some agents
during radiations of low specific ionization* (cont ) -

PR

| Protectors,

how administered

x-rays, 180 kv
7670720 rad

~ gamma rays,Co-60

810-1100-rad—"

660 Mev protons s

s

—950-1100-rad—}+—— -

no.

Imice

%
~viability

no.

mice

. ,
viability

no.
mice

‘viability

z

7| tryptamine chlor=

hydrate,

- {100 mg/kg

30

‘ 30:,,..,

20

T

%

15

cystamine dichlor-
hydrate, .
300 mg/ke

30

- ['ATP, 250 mp/kg

testosterone

. | propionate,

100 mg/kg (for 14

‘Y daya)

17-29

20

35

*W"ii *Injection of agents 5-20 min prior to irradiation”(excluding. testosterone. S

propiona.e)

o v em e —

ea e ‘m_.,.—q.._.ww .ot
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fable 7. Bffectiveness of combined rédioprb;eétors7

e s JRDRIDR T IR 3 —‘1
S-rays gammz rays- .. .protons_. .
18 _ Co~-60
no. T T N L
mice | mice

~ Preparations, dose

“mine, 15 _mg/K
~-game -as -above - . __. 1
‘mercamine,
150 mg/kg, and
serotonine,
--75-mp kg~ o
mercamine,
150 mg/kg
hydroxylamine,
60 mgljtg and AET:
150 mg/kg - 27
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Table 7. AEf“fectiv

eness of combined rédi’oprotectors (cont.} -

- tons
. . x~rays . gamm2 rays pro i
T T e {v* ST eg=607 L 660 Mev ol
" preparations, dose [T o= 7 no. % | no. Ab
' T | mice ! viab, | mice! viab.i nmice viab,

PRI PUNpES

[ ‘mercamine,”
150 mg/kg and ,
potassium cyanide,"
2 mgfkg
ereanine,
150 mg/kg
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ThL» following a;')pr'oaches are suggeste
__,‘pi‘oblam of the connection between linear cne '
cal effects of high-energy' particles: 1 a quantitative evaluation of modi- 7
- fying factors; 9) elucidation of injur peparation on the ceuu‘lair R
.- -level, including 8 detailed-analysis of injury to genetic stm‘mt‘ures,
.73 evaluation of the gpecific significance of secondary radiations ‘whi.ch .
, “ occur during the jrradiation of large animals by pr:otor)s; 4) elucidation ' ‘
" of the long-range gqngggt_xg_r‘\_gcggpf ‘i_xij_a_diatiqn by hxgh energy particles. - |
Orig. arte hass. 3. figures and 9 tables. [ATD PRESS: 4,091-F]
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‘ %AUTHOR& ‘Alekseyeva, 0. G.3 Lavrenchik, Ye. 1.3 Yarmonenko, 5. P.
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- :ORG: Institute of Labor Hygiene and Occupational Diseases AMN SSSR, Moscow ({nsti- -
‘tut gigiyeny truda i profzabolevaniy AMN SSSR) :

L

©TITLE: The action of fa&igiiéﬁ prﬁtééfﬁd& agents during‘frécticnal irradiation. .- ..

-i3, Evaluation of the effectiveness of vaccine prophylaxis during prolonged irra-
;diaticn o IR -___ffif » ‘

" |SOURCE: Radiobiologiya, v. 6, mo. 1, 1366, 112-114
P .

’l:fTOPIC TAGS: irradiation resistance, irradiation damage, radiation'protecfion,
ix ray irradiation, ganma irradiation ~.
{ . )

" ABSTRACT: Vaccines and chemical protectors werd tested on white mice in order to

_ idetermine their protective effect agalnst x-ray and gamma jrradiation. The experi--
ments were performed on 1300 white male mice weighing 2023 g. The RUM-11 machine
;was used for the x-ray irradiationm. Its parameters are as follows: 180 kw, 15 ma,’
‘;filters: 0.5-mm Cu and l-mm Al, dosage 40 rad/min, distance from znticathode: 35 cm. _

UpC: 628.58 R z

ED RELEASE: 09/01/2001
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] . wa for CobY gamma irradiavios. It was found that yeast -~

-~ -i1yspres (prepared by the Institute of Hicrobibiogy'AN7$SSR)rinjectcdﬂintraperitongg;fvﬁ

. ly “tmice 2 weeks prior to exposure To an BOO-rad dose of gamma jrradiation had no

protective effect and, when injected irmediately after irradiation, even shortened
‘the‘life of the mice. BTsZh vaccine (prepared by the IEM im. M. F. Gamalei) was
'7f_f“_iﬁjéctéd‘intraperitoneally;(L_mg_per.mousg) 2 weeks before exposure to irradiation;
" ithe vaccine was not found to change the degree of radiation sickness. Injections-ol——
. ithe chemical protectors, sedium amlnbethylthiophosphateﬂand;aminoe;hylisp@hiuronium;'

‘were found to be effective; the survival rate was 52% and 59% higher than in the con=
‘trol animals... Both preparations were injected intraperitoneally (7 ng per mouse)
:10--15 minutes prior to irradiation. Tables showing survival rates for mice inject-: -
‘ed with the vaccines and chemical protectors (separately and in combination) and

- ‘for one~time and repeated irradiatium are given, Orig. art. has: 2 tables. - [1&]2

cUBM DATE: 14Dec6u/ ORIG REF: 009/ '
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'SUB CODE: 0B/ OTH REF: 004
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i‘ AUTHOR® garmonenko,'S,vg.;A0vak1mov, V. G.; Ol'shevakays, Oe P.; g
|Levrenchik, Ye. I - S LT , st

ORG: Institute of Ssniter W_gggwmssea,m SSSR,
IMoscow (Institut gigiyeny truda 1 profzaboleveniy AMN SSSR)

|PITLE: Effect of sntirsdiation agents’olmder fractioned irrsdistion
loonditions. - 2. Protective effect with different doseges snd time

“lintervels between irrsdiations

~|SOURCE: VRadiobiologiya, Ve 5, no. 6, 1965, 899-906
K‘TOPICvTAéﬁ:'-bdheimﬁwpw; padietion biologlc effect, radiation sickness,

-} antiradiation drug, mouse - v
ABSTRACT: This study was conducted to provide new desta necessary for
in fractioned irradiation. The

|understanding the action of protectors
effects of intraperitonssl injections of AET (sminvethylisothiuronium
dihydrobromide), cystaphos (sodium beta-aminoethylthiophosphate), and

5-MOT (5-methoxytryptamine hydrochloride) on the number of karyocytes, |—

blood leukocytes and spleen welght were noted. In mice injected with
AET, three days after single total irradiation or fractioned {rradistion

 -‘ with dosages in the 270-700 r range, the number of bone marrow cells wWes {— |
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higher by 2-3 milllon keryocytes per fomur then in unprotected enimals.

The shielding effect of protectors in fractioned irrsdiation increases
es the intervsl between individual irradistions increases. This 1s
primerily connected with the degree of hemogenesis recovery. The result
of the protective action of protectors in totel end frectioned .
ipradistion is o decrease of the effective radiation dose end
acceleration of repairs due to the greater number of protected blood-
|forming cells in protected snimals in comparison to the controls. Urder |
froctioned irradistion conditions the use of a combination of cystapnos +
|B-MOT significently increased their protective effect, as compared to
_|the protesction effacted by the component protectors, in both sub- and
aupralethal doses. Orig. art, has: ‘1 figure &nd 6 tebles, B
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AUTHORt  Yarmononko, S. Pe »(__}viroscow)' ' , 7 o 3»8 0

VORGx' ' ) of Labor Hygleno and Qceupa: Disessan AMN SITH ucw (Institut

SSSR

; gi.g:\yemf,tg 1 profzaboleveniy AMN o / R _
| I9T1E: Selective ability of antiradiation af nta7to protect individual systems in
aniinals , : i ,

SOURCE:  Zhuurnal obshohey blologld, ve 26, nos b, 1965, 501505

TOPiC TAGSz. bone marrow, mouse, digestive systenm, radiation bdologic effect,
‘radiation drug, drug effect, organic nitrogen compound

ABSTRACT: The purpose of the investigation was to compare the effects of
cortain radioprotective agents on the sur@vival rate of mice irradiated in
| doses calculated to injure primarily bone marrow and the intestine and, if
‘' there were any indications of differentiated pro;ection.'to test a combina«,
tion of the agents for potentiated offectiveness, L ' i
A Aninoethylisothiuronium (AET)» aminoethyl thiophosphoric acid (AETD), !
land 5=mothoxytryptamine (5-MOT) were injected intraperitoneally in doses of .
| 1 and 1.5 mg/mouse 10 minutes befote. the animals were irradiated with 700, |
800, 900, 1,000, 1,100, and 1,200 7, 7The LDsg)3q rose from 600 to 1100 x»,
“de@sy 1.83 times as compared with the control. ~However, the gimul taneous
administration of AET and 5=MOT increased the LDsp/3p to 1,100 x.
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gtrains of St
cetin and tet

tests. Among regults of 132 comparisons against 22 pacterial strains,

1 -coincidence. .9
was 95 times,with the paber'disc’method 89 times, and with the paper

strip-slanted

against 10 ba

with Stoke's

| and wl
comparisons b

'Ii"notedwonlyau
_the aimplest,

L times, nor concludes the paper strip method to be|

o |

épﬁylococcus aureus., Penicillin, streptomycin, chloromy-
racyline were paired off in different combinations for the

£ the paper strip method with Jawetz! test tube method

dish method 85 times. In results of 60 comparisons -
cterial strains, the paper abtrip method ghowed coincidence
test tube method 36 times, with the paper disc method 35 '
th the paper gtrip-slanted dish method 33 tiwes, Among 60!
etween the two test tube methods, ] presults were |

results aréméﬁéily”observab1e3~1t~aaveawon.manpgﬁer and

yegsources, and is suitable for large volume specimen teating., However;|

the author 8l
~methods is no
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go feels its degree of coincidence with the test tube
¢ ideal enough, 0:13.,art. hast 3-tables and lj f£igures.
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TITLE: Mechanism of Injury o d,_gtll_o_l_g_mg:of the bone marrow of animals against 5
proton and X ray irradiation Zi’npor presented at the ,pont,o_rg_nc_q_qn,l’mblgms of :
Space Medicine held in tMoscow from 2427 tiay 1966 -, '

SOURCE: Konferentslya po problemam kosmicheskoy meditsiny, 1966. Problemy
kosmicheskoy meditsiny. (Problems of space medicine); materialy konferontsii,
Moscow, 1966, 387-388

-’DOPIC TAGS: ionizing radiation blologic offect, proton radiation blologlc effect,
relative biologic efficiency, hematopoliesis, radlation tissue effect, bone marrow

ABSTRACT: _

_ Experimental data were obtaintd on the kinctics of radiation injury to
bone marrow in mice. Animals were irradiated with x-rays and high-
energy protons in doses of 260—700 rem., Interstage death of cells, o
chromosome aberrations and delayed cell division were evaluated as factors:
contributing to radiation injury. Quantitative cytological analysis showed —
that bone marrow destruction in the first few days after irradiation was . :

T T T

.

Cord 1/3




"APPROVED FOR RELEASE: 09/01/2001

CIA-RDP86-00513R001962130003-6

L 08835-67

[ ACC NR 1\T60366"8_5
|largely due to delayed cell division, combined with a normal rate of
“{ejection of formed blood elements into the sanguiferous lumen, In the range
of lethal and sublethal doses used, bone marrow destruction occurred ex- g
5ponentin11y, regardless of dependence oOn dose value of protective agents,

. It was found that interstage death and chromosome injurics do not
yessentially alter the bonc -marrow destruction rate, but they do determine
the outcome of radiation injury, since they characterize the cellular

fna]fance of hemogenic organs and the degree of leukopenia in the period'

3—4 days afte: jrradiation, Neutrophil leukocytosis observed immediately i
after irradiation was caused by the necessity of _xjemov,af of cellular detritus ;

(formed in large amounts by the moss intcrstage death of cells). T

Radioprotectors work by weakening all types of radiation injury to cells.
They have a lesser or negligible cffect on the kinetics of initial bone-
-marrow destruction. The protcctive cffect is manifested by the beginning
of regeneration, which is facilitated for protected animals because of the
existence of a stock of undamaged hemogenic cells, The number of these
undamaged cells with all radiation doses excecds the number in unprotected
| control animals by 40%. This is caused by the difference in rccovery.rate. ‘

L34
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for mitotic activity and by the difference in quality of mitoses, On the basis

of expcrimental data, methods of scarch for ncw rndxoprotccfora ond v
methods of early therapy for acute radiation sicikness were discuassed, . . .

[i. A. No. 22; ATD Report 66-116]
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v :

ORG: Institute of Industrial Hygiene and Occupatisnal Diseases, Academy of Medical
Sciences SSSR (Institut gigiyeny truda { profzabolevaniy Akademii meditsinskikh nauk i
SSSR) :

TITLE: Radioresistance of living organisms in the early postradiation period//
SOURCE: AN SSSR. Doklady, v. 168, no. 6, 1966, 1u11-141h 7

TOPIC TAGS: irradiation resistance, radioprotective agent, x ray radiation biologic
eggecg, radiation damage, bone marrow, radiation tolerance, neutron radiacioq)biologic
effec :

ABSTRACT: The author investigated M. M. Elkind's hypothesis that an Initial increase
in the radioresistance in animals is connected with the early elimination of sublethal
injuries owing to the restoration and radiosensitive systems. The experiments were
performed on 655 female white mice weighing 20-22 g and on 80 female white mice weigh-
ing 26-28 g. Whole-body x-irradiation was done in a uniform field at 15 ma, 180 kv,
at a dose rate of 37 r/min with 0,5 mm CU + 1 mm Al filters. The criterion for deter-
mining the stage of radioresistance within the range of doses which cause "bone mar~
row death" was 30-day survival of the animals following two exposures to doses of

300 and 420 r at invervals of 1.5, 3, 6, 9, 12, 18, and 24 hrs as compared with sur-

Card 1/2 UDC: 577.391:612.014.481
ar
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vival following a single jrradiation by a 720 r dose. In the range of doses which !
cause the "enteric' form of death, the animals were subjected to two doses at 500 and |
600 r at intervals of 1.5, 3, 6 and 24 hrs. Their survival rate was compared with {
that observed after single doses at 1100 r. Survival rates and results of bone mar- %
yow analyses under the various conditions of the experiments are graphed. The change |
in radioresistance of the organism, determined by sensitivity to repeated irradia-
tion, was found to depend abov:: all on the proliferative capacity of the bone MarTov .
Active restorative processes begin immediately after irradiation. They occur ini-
tially as a result of recovery of the vital capacity of the cell population in the
bone marrow and intestines from sublethal doscs, and later, as a “esult of regenera-
tion. Changes in radioresistance following irradiation by large doses were of a
similar nature. Comparison of the author's results with those obtained in experi-
ments on neutron irradiation, in which no such changes in resistance wzre found, in-

dicated a direct connection of the extent of cell damage with the magnitude of line-

ar energy loss; at high values, cells are irreversibly damaged according to the
"all-or-none' lavw. Special experiments have shown that the effectiveness of such
radiation protection agents as cystaphos and mexamine is increased during the period

of increased radioresistance. The author thanks I. F. Ivanova and Yu. D. Kuznetsov ;
for technical assistance in carrying out the work, Presented by Academician I. L. |
Knunyants on 19 January 1966. Orig. art. has: 4 figures. (141 |
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Cytological ana]ysis of hi

- | on the effects of”
SOURCE: Rediobiologiya, V.- 5, no. 3, 196'5,

: TOPIC TAGS: high energy proton,
: RBE, spermatogenesis

Experiments were conducted on half-grown mn.le ‘mice of
‘on normal whité male rats. ,
the testes of normal mice with a dose -of -1400 -rad ‘decreased the weight-
d spermatogenesis.

‘| whose radiosensitiv—.tty uss ‘high, and
{rradiation of

RE: fﬁthgftestes—and—severely :lnhibite

-ener roton effecta.
660-Mev protona and cobaltgﬁo garma rays
93-1&01

biological effect, mouse,

73

19 5. Comparative du.ta.'
on testes

s

cytology, ra(liosenéitiviﬁy,' ’
. !

the BALB line, = 1~
_General and local

The greatest effects were - :

ed 28—30 days after' {rradi tion.

in a GUBE-BOO appara’c.w; at 0 'mea.n‘ dose o-_

However, not- all-germ-celai:
vith nearly “complete

_were destroyed,

wacovery by thel. " -TLE

the. OIYAI synchrocyclo=:
{cn took: plac
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